We consider the procedure of determination of induced quark condensates in the QCD sum rule approach. It is noted that the previous estimations of this value were very rough. It is shown, that the detailed analyses of this parameter of QCD vacuum leads to the conclusion that the value of the tensor susceptibility has opposite sign and much larger than estimations which were obtained before. The reason of this contradiction is discussed. It is noted that naive ways of determination of induced condensates may lead to wrong results. The case of tensor susceptibility is the example demonstrating the importance of the procedure which is applied for calculation of such condensates. New results for the nucleon tensor charge are presented. The tensor charge is related to the first moment of the transversity distribution function h 1 (x).
Introduction
The QCD sum rule approach suggested by Shifman, Vainshtein and Zakharov [1] is a useful tool to study various properties of hadrons (see, for example [2] ). Ioffe suggested to use this approach to study properties of baryons [3] . This method has been applied for calculations of magnetic moments [4, 5] and axial charge [6] of baryons. In order to determine static properties of hadrons it was suggested to consider correlators of quark currents in the presence of external constant classical field where nonperturbative effects are taken into account in the so-called induced condensates [4] or (which is the same) in bilocal operators [5] . This approach was extended to the case of variable external field [7] .
Recently, this version of QCD sum rules has been used for the evaluation of nucleon tensor charge [8, 9] . The value of nucleon tensor charge is related to the first moment of the transversity distribution function h 1 (x) [10] , where h 1 (x) is an additional twist-two chirality violating structure function which can be measured in the Drell-Yan process with both beam and target transversely polarized [11] .
To make a reasonable estimation for nucleon tensor charge, it is necessary to evaluate nonperturbative effects which are related to induced condensates. The so-called tensor susceptibility corresponds to the lowest dimension nonvanishing operator and may play an important role in QCD sum rule analyse. The first estimations for this tensor susceptibility were made in [8] , where the authors claimed that this value is small and does not effect on their result for nucleon tensor charge.
Here, we present new calculations of the tensor susceptibility and reanalyse the QCD sum rules for tensor charge obtained in [8, 9] . It is shown that this susceptibility is several times larger and has opposite sign than the first estimation.
The first results for the structure function h 1 (x) in QCD sum rule approach has been made by Ioffe and Khodjamirian [12] . They used QCD sum rules for four-point correlators which were in [13] to study structure functions of deep-inelastic scattering.
Tensor Susceptibility
Let us consider the correlator of two tensor currents:
The tensor susceptibility is determined by Π 1 (0). We cannot determine the value of the polarization operator for p 2 = 0 directly but we can use the procedure which was suggested in [14] and consists in two steps: 1) Determination of parameters of a model for the spectral density of the correlator; 2) Evaluation of the correlator from a dispersion relation by using this model spectral density. This technique has been applied to find the value of magnetic susceptibility of quark condensate [14] and other induced quark condensates in the presence of an external vector field [7] .
QCD sum rule and spectral density
Using OPE we found that
Here the coefficients
+ 1 correspond to contributions of the op-
2 . The correlator of two tensor currents has been considered in [15] . Note that the coefficient for the last term in (2) disagrees with the result obtained in [15] .
We can formally write the following dispersion relation for Π 1 (Q 2 ):
This dispersion relation has ultraviolet divergence and can be presented in the form of dispersional relation with subtractions. It can be shown that the contribution of vector mesons with J P C = 1 −− to the Π 1 (Q 2 ) is absent. Such mesons contribute to Π 2 (Q 2 ). The nonzero contribution into Π 1 (Q 2 ) comes from the hadronic states with J P C = 1 +− only. The lowest state with these quantum numbers is B 1 (1231) resonance.
Let us define
Using the standard model for spectral density
we can find the following QCD sum rule for f B :
Here m B = 1.23GeV is the mass of B 1 -meson, s 0 is the continuum threshold, 
Dispersion Relation
.
The tensor susceptibility is defined by the value of Π 1 (Q 2 ) for Q 2 = 0. As noted in the previous section, the dispersional relation (3) has ultraviolet divergence. The nature of this divergence is clear: the perturbative quark propagator in the presence of an external field cannot be expanded near the point x 2 = 0. On other hand, the perturbative part of this propagator is considered separately in the expression for quark propagator in the constant external tensor field (see eq.(11) [9] ). So, to avoid double counting, we have to subtract the perturbative contribution from Π 1 (Q 2 ). This procedure gives 
For the value Π np. 1
we can use a dispersion relation without subtractions. This procedure has been suggested in [7] and gives a finite and selfconsistent result.
In the case of tensor susceptibility the value for Π np.
Using the QCD sum rule for f B (6) we can evaluate Π np.
1 (0). The dependence of this parameter of the nonperturbative propagator on M 2 for different s 0 is depicted in Fig.1 .
From Fig.1 it is clear that Π np.
The previous estimations of [8, 9] are:
Notice, that the result of present paper has opposite sign and is several times larger than the privious estimations [8, 9] .
Discussion
The result obtained in this paper contradicts the prediction which has been made in [8, 9] . To understand what is a reason of such disagreement, let us consider the dispersion relation for the polarization operator
which has been used in [8, 9] . From eq. (1) it is clear that
In Ref. [8] is was pointed that the perturbative contribution to correlator (11) is absent. It means that the dispersional relation for Π(Q 2 ) gives a finite result for Π(0) and we do not need to subtract the perturbative contribution. It was suggested to use ρ(1 −− ) and B 1 (1 +− ) dominance to estimate Π(0). It means that the dispersion relation for Π(0) has the following form:
where only the contributions of ρ-and B 1 -mesons are taken into accpount. Perturbative contribution to the sum ρ ρ (s) + ρ B (s) is absent. Naively we can expect that the meson dominance model can give a reasonable prediction for Π(0). However, our results (9,10) indicate that something is wrong.
To understand the source of discrepancy between two ways of the determinations of the correlator, let us write the following models for these spectral densities:
Here we use the fact that the perturbative contribution in the two channels is equal to each other and has opposite sign. It is important to note that it is possible to separate the contribution ρ-and B-meson channels starting from correlator (1). The spectral densities of these two channels have nonvanishing perturbative contribution and they are taking into account in (14, 15) . Note that the thresholds s ρ and s B are not equal to each other. It means, that there is additional (to ρ and B-meson) contribution in dispersion relation (13) 
which was not taken into consideration in [8, 9] and it is a source of discrepancy between these results. It is possible to reproduce our result by taking into account this term.
Here we have presented the procedure which has to be used for correct evaluation of induced condensates. Naive ways of determination of these condensates may lead to wrong results. The case of tensor susceptibility is the good example demonstrating the importance of the procedure which is applied for calculation of such condensates.
Finally we present our results for nucleon tensor charge which can be obtained from QCD sum rules in ref. [9] using our result for the tensor susceptibility: 
These results were obtained from QCD sum rules for W 3 (for u-tensor charge) and for W 1 (for d-tensor charge). The previous results are: g u T ≃ 1.33 ± 0.53 and g d T ≃ 0.04 ± 0.02. The tensor charge of nucleon is related to the first moment of the transversely distribution function h 1 (x). It can be measured in the Drell-Yan process with both beam and target transversely polarized.
